This paper brings together two recent insights into attention deficit/hyperactivity disorder (AD/HD) to provide the rationale for a novel approach to treatment. First is the suggestion, backed up by data from randomized trials, that training and practice in carefully selected cognitive activities (executive and attentional training) and tasks can provide a way of modifying the processes underlying cognitive, especially executive, deficits in AD/HD. Second, is the idea that AD/HD is a neuropsychologically heterogeneous disorder resulting from motivational alterations, specifically an increased intolerance for delay, as well as executive deficits. The paper builds on these two insights to explore the possibility that the motivational alterations underpinning delay aversion can be modified through specific training regimes in a way equivalent to that found with executive and attentional training. The requirements for such an approach are set out. Delay fading is proposed as a possible basis for reorganizing delay experience, altering the incentive value of delay (e.g., increasing tolerance for delay), thereby reducing AD/HD symptoms.
INTRODUCTION
To understand possible targets for individual neuropsychological training in attention deficit hyperactivity disorder (AD/HD), we need to conduct an analysis ofthe psychological basis ofthe disorder. Traditionally, AD/HD is regarded as a disorder of dysregulation. Brain-behavior relations are viewed as fully mediated by neuropsychological deficits in executive functions--higher-order, topdown, cognitive processes allowing the appropriate set maintenance and shift that facilitate the flexible pursuit of future goals (Barnett et al., 2001; Bayliss & Roodenrys, 2000; Comoldi et al., 1999; Karatekin & Asamow, 1998; Pennington & Ozonoff, 1996; Seidman et al., 1997; Sergeant et al., 2002; . Clark et al., 2000) .
At a neurobiological level, executive functions appear to be underpinned by one of a number of functionally segregated but neuroanatomically proximate anterior brain circuits connecting cortical foci, basal ganglia, and thalamic nuclei (Nakano et al., 2000; Robbins et al., 1995; Tekin & Cummings, 2002) . This circuit (the executive circuit) links the pre-frontal cortex to the dorsal neo-striatum (preferentially the caudate nucleus) with reciprocal excitatory connections back up to cortical regions via the dorso-medial sections of the thalamus. Dopamine, widely implicated in AD/HD, is a key neuromodulator of this circuit (Russell, 2002; Williams et al., 2002; Robbins & Everitt, 1992; Solanto, 2002) .
Motivationally based models, which shiR the focus from executive functions to suboptimal reward processes, offer an alternative basis for AD/HD (Sagvolden, 1991; Sagvolden et al., 1998; Sonuga-Barke, 1994 (Solanto, 1998 The second stage of the emergence of delay aversion involves the negative emotional response that emerges as the inability to wait for signaled reward (linked to the steeper delayed reward gradient) leads to the development of a generalized negative emotional response to delay-related cues, tasks, and situations. This response can be related to dopamine tone, which appears to increase in response to the experience of motivationally significant stimuli whether positive or negative (although the time course may vary as a function of valence). The presentation of delay (and cues that predict delay) can lead to changes in dopamine tone associated with aversive events that motivates the escape or avoidance of that delay. Training that allows repeated exposure to rewarded delay could lead to the habituation of the dopamine signal associated with aversive events, in this case delay, and so reduce delay avoidant behavior. This in turn changes the child's preference structure, increasing the incentive value of reward size and reward density relative to delay. It is of course possible that these tonic and phasic processes interact with low phasic bursting to CS for rewards compounding the effects of the tonic response to aversive stimuli. Increasing the phasic signal and reducing the tone will have the added benefit of increasing the phasic signal-to-noise ratio and increase the power of predictors of delayed reward to control responding. (2001) who demonstrated that such a change in the structure of incentives could be achieved with AD/HD children. In this study, a fading procedure was used to increase preference for delayed over immediate rewards given for completion of math problems. In an initial assessment phase, the relative value of reward delay, reward quality, reward density, and task effort were assessed by giving children choices between combinations of these choice qualities.
For example, low quality rewards available immediately after the session were set against high quality rewards available only at the start of the next session (24 hours later). All three AD/HD children valued reward immediacy over high quality, high-density rewards or low effort tasks.
In the training phase, the two most potent dimensions identified in the assessment phase were set against each other. The baseline assessment involved a replication of the assessment phase with immediate reward being compared with a 24 hour delay before reward delivery. 
